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Investigation for Losses and Bandwidth 
Performance of Reflectarray Antennas using 
Lumped Components 
Abstract ? Lumped components are used to represent the reflectarrays designed 
using different commercially available materials. The loss performance and the 
effect of material properties on the reflectarray antennas are discussed in terms of 
the lumped components which are used in the equivalent circuit analysis of the 
reflectarrays. The bandwidth performance of reflectarrays with different materials is 
discussed using reflection loss and reflection phase plots obtained by equivalent 
circuit analysis. The dielectric permittivity (er) of materials investigated in this work 
ranges between 2.08 to 13 and the loss tangent (tand) values vary from 0.0003 to 
0.025. 
Keywords: Reflectarroy, Lumped components, Euivalent circuit analysis, Reflection 
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Lumped component representation for reflectarrays designed with different 
materials is presented. The effect on the reflection loss and bandwidth performance is 
discussed in terms of lumped components. The reflection loss and reflection phase curves 
for reflectarrays with different materials have been obtained using equivalent circuit 
analysis. It has been shown that Teflon which has the least value of f+=2.08 and very low 
value of tand=0.0004 shows minimum reflection loss RI=0.179dB and maximum 10% a d  
20% bandwidths of 360MHz and 540MHz respectively. While CEM which has the highest 
loss tangent value tand=0.025, shows a reflection loss of RI=6.875dB but still have better 
bandwidth performance than Gallium Arsenide due to lower permittivity value. 
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